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FORWARD

Groundwork on the USAF Academy's Airborne Laboratory, a concept
enthusiastically endorsed by Colonel Daniel H. Daley and Lt
Colonel Richard C. Oliver, began during the Spring semester of
1982. With the final approval of the Dean of the Faculty and the
Superintendent, a new Aero 495 course, "Flight Test Techniques,”
was taught for the first time during the Fall semester of 1982.
Designing the course, planning flight profiles, and handling
logistical and other administrative details were accomplished
with the help of Captain William C. Roberson. Instrumentation
support for measuring important in-flight parameters was provided
by Captain Theodore J. Moody of the Department of Electrical
Engineering and Mr. Thomas D. Fultz of the Department of Civil
Engineering. With the continued support of those mentioned above
and the prospective involvement of future members of the
Department, the Airborne Laboratory has enormous potential. Aero
495 is expected to become a permanent course in the Aeronautics
curriculum by the Fall semester of 1984, What follows is a
technical description of the course as it exists today along with
sample data and plots.
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AIRBORNE LABORATORY MEASUREMEX. OF AIRCRAFT PERFORMANCE
AND STABILITY AND CONTROL FOR LIGHT AIRCRAFT

Kent R. Crenshaw®
Abstract

N,

This report is a supplement to the article #Integration of
an Airborne Laborataery into the United States Air Force Academy
Academic Curriculum" in USAFA-TR-83-2. It contains the test
plans, flight test planning guides, and aircraft specifications
handouts used during the applications phase of the Department of
Aeronautics Airborne Laboratory. Sample calculations and plots
from actual flight test data taken by cadets are also included.
While the test plans, flight test planning guides, and aircraft
specifications were designed to be used with the Beechcraft
Sierra and Sundowner, the formats are sufficiently general so
that they can be applied to any single-engine, general-aviation
aircraft. Commonly recognized flight test techniques are used
for gathering data, and data reduction is accomplished using
accepted procedures._.

I. Introduction

The Department of Aeronautics Airborne Laboratory is divided
into two phases: "performance" and "flying qualities." Each
student receives two flights during each phase, using the Beech
Sierra to evaluate performance and the Beech Sundowner to
evaluate flying qualities. The geometry, performance charts, and
weight and balance data for each aircraft are shown in Appendix

A.

II. Performance

The flying portion of the performance phase is conducted
according to a test plan with a format similar to that used at
the AFFTC (Air Force Flight Test Center). The test plan, shown

in Appendix B, defines specific performance objectives that must

#Major, USAF, Associate Professor of Aeronautics, DFAN
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be met if the advertised performance of the test aircraft is to

be verified. It also serves as an administrative tool by
dividing the students into two separate test teams and by
addressing flying and ground safety considerations. Performance
parameters that are evaluated include maximum speed, range and
rate-of-climdb capability, service ceiling, and glide ratio.

Both performance evaluation flights last approximately one
hour with Flight 1 dedicated to gathering aircraft cruise and
turn performance data and Flight 2 to gathering aircraft climb
and descent data. A "Flight Test Planning Guide," shown in
Appendix C, is provided to assist the students in their
preparation for each flight. Mission events, pilot and student
responsibilities, and post-flight data reduction requirements are
clearly defined. In addition, data sheets, data reduction
sheets, and an "Initial Flight Test Report" form modeled after
AFFTC Form 365 are used. After each flight, the cadets submit
for grading a flight report that satisfies the requirements laid
out in the "Flight Test Planning Guide."™ See Appendix D for

sample performance data records, data reduction, and plots.

ITI. Flying Qualities

Like the performance phase of the Airborne Laboratory, the
flying qualities phase is conducted according to a test plan.
The test plan objectives (shown in Appendix E) are to evaluate

the Beech Sundowner 180 C23, both qualitatively and

quantitatively, as a primary trainer for Class I as defined in




MIL-F-8785C, "Flying Qualities of Piloted Airplanes." The
aircraft is evaluated for compliance with selected paragraphs of
this document. The test plan also serves the administrative
purpose described in the performance section of this paper.

Both of the flights in the flying qualities phase last
approximately one hour. Flight 3 is dedicated to evaluating
longitudinal and lateral-directional stability and control as
well as maneuvering flight. Flight 4 concerns dynamic stability
and stalls. A "Flight Test Planning Guide," shown in Appendix F,
outlines each flight in detail and helps the student to prepare
for flying and to reduce post-flight data. See Appendix G for

sample flying qualities data records, data reduction, and plots.

IV. Conclusions

While the test plans, flight test planning guides, and
aircraft specifications handouts contained in this report were
designed to be used with the Beechcraft Sierra and Sundowner, the
formats are sufficiently general so that they can be applied to
any single-engine, general-aviation aircraft. The test plan
serves primarily as a statement of purpose and objectives, but it
is also a useful administrative tool for organizing the flight
test effort and addressing safety considerations. The flight
test planning guide lays out the specific engineering
requirements for each flight. While this might be interpreted as
"leading the cadets by the hand," taking data in-flight is very

different from gathering data in a ground-based laboratory




environment. The flight test planning guide gives the individual
without experience in general aviation aircraft all the
information he or she needs to fly an effective and efficient
flight test mission. It eliminates guesswork about the specific
test parameters needed in-flight and makes the flight experience

both productive and rewarding. -

Symbols
English Symbols
(A) actual
ALT altitude
BHPy, brake horsepower, instrument and

weight corrected
BHP, standard brake horsepower from

engine chart

BHP, test brake horsepower from engine
chart
Cp coefficient of drag
CL coefficient of 1lift
Cp propeller pressure coefficient
c.g. or CG center of gravity %
(dH/dt.)d rate of climb with density
correction applied
(dH/dt)p rate of climb corrected for engine j

power and propulsive efficiency

DEG degrees




FWo

” g"
GPH

Hs or Hstd

H, or Heage

HR
IAS (V,)
IN

J

elevator stick force
rudder force

fuel flow

flight manual

feet per minute

feet per second

feet

forward

acceleration of gravity
load factor

gallons per hour

ground

calibrated altitude
indicated altitude
stick-fixed maneuver point
stick-free maneuver point
stick-fixed neutral point
stick-free neutral point
indicated pressure altitude
standard altitude

test altitude

horsepower

hour

indicated airspeed

inches

propeller advance ratio




L iy

KIA
KTS
L/D
MAC o
MAP
MCP
MIN
MPH
n, or
NAM
OAT
0/
(P)

R/C), or
R/C)p or
RPM
R/S

SAR
SE
SEC

S

)

max

rc

ntest

Rtest

(dH/dt)g 4
(dH/dt),

knots, indicated airspeed
knots

maximum 1ift over drag ratio
mean aerodynamic chord
manifold pressure

maximum continuous power
minutes

miles per hour

test load factor

nautical air miles
outside air temperature
overshoots

predicted from flight manual
pressure at altitude

sea level pressure
pressure

dynamic pressure

test turn radius

standard rate of climb
test rate of climb
revolutions per minute
rate of sink

planform area of wing
specific air range

specific endurance

seconds




T period of oscillatory dynamic

response
t2 time to double amplitude
ti1/2 time to 1/2 amplitude
T, absolute outside air temperature
T, indicated outside air temperature
T, standard temperature at altitude
T, test temperature at altitude
TACH tachometer
TED trailing edge down
TEMP temperature
TEU trailing edge up
VCAS (V¢) calibrated airspeed
Ve equivalent airspeed
Viw velocity, instrument and weight
corrected
Ve test indicated airspeed
Virue true airspeed
VvVl vertical velocity indicator
Qf fuel flow in pounds (1b) per hour
(hr)
W, or Wgeq aircraft standard weight
W, or Weegt aircraft test weight
Greek Symbols i
or w test turn rate |

"t test




1.

n propeller efficiency
8 pressure ratio p/p,

o density ratio n/p

0 density at altitude
°y sea level density
s bank angle
8, elevator stick deflection
GR rudder deflection
63 aileron control wheel deflection
8 sideslip angle
W, actual frequency
Wy undamped natural frequency
i damping ratio
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APPENDIX A

Specifications and Weight and
Balance for the Beechcraft
Sierra 200 C24R
and
Sundowner 180 C23
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I.

GEOMETRY

A.

lew

Three V

BEECHCRAFT
Sierra C24R

1

| |

|

|

Wing
Span, b

THREE VIEW

Mean Aerodynamic Chord, MAC

Area, S

Aspect Ratio, AR

Taper Ra
Dihedral

tio

32'9"
52.7"
146 fr2
7.5

1.0
6.0°




Al

Engine - Avco Lycoming, 4 cylinder

10-360-A1

Maximum continuous power (at sea level)
200 HP @ 2,700 rpm

Manifold Pressure Operating Range (15" to 28.7" Hg)

Propeller - Two-blade, Hartzell, constant speed
Aluminum alloy
Diameter 76"

Restricted Operation ~ 2,100 to 2,350 rpm

Cupacities
Passengers and Pillot

011
Fuel

Design Load Factor

2,750 pounds, flaps up
Airspeeds

Takeoff (flaps 15°)
Climb (best rate, Vy)
Climb (best angle, Vg)
Maximum Glide
Emergency Approach

Normal Approach (flaps down)

Cruise Climb

6
8 quarts
59.8 gallons

57.2 gallons usable

+3.8 to -1.9

Maximum Permissible Speed, VNE
Maximum Landing Gear Extended Speed

Maximum Flap Extension Speed

Maneuver Speed

1C Stall Speed (gear and flaps up, 2,600 1lbs)

66
85
71
91
74
70
96

KTS/76 MPH
KTS/98 MPH
KTS/82 MPH
KTS/105 MPH
KTS/85 MPH
KTS/81 MPH
KTS/110 MPH

168 KTS/193 MPH
135 KTS/155 MPH

96

KTS/110 MPI

125 KTS/144 MPH
65

KTS/75 MPH
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PERFORMANCE CHARTS
A. Pitot-Static Calibration Data
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Atmospheric Data
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C. Stall Speeds and Crosswinds
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b. Takeoff and Landing Data
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Climb Data
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Cruise Data

CRUISE POWER SETTINGS - 2700 RPM
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CRUISE POWER SETTINGS - 2400 RPM
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Section V

Pertormance
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FUEL FLOW vs BRAKE HORSEPOWER
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RANGE PROFILE - 37 GALLONS

ASSOCIATED CONDITIONS STANDARD DAY
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;::s\u‘tl)e;r:)sévl'v . 60 LBS/GAL I Ef C& CLIMB, WITH 45 MINUTES RESERVE
- [e) FUEL AT 55% MAXIMUM CONTIN
LOADING 37 US GAL (222 LBS) S € 5 eowenr muous
,;Z‘ S I3 &
d g I
15.000 . - V&L T R
B e LRy NP, -~ et ted e bty o
-H<—,«_._-4_..-..¢-4«-.\38-~Q@ O T et e v e oy
REDEMIDIND RN SN N T T S . (MR DD,
m L RS E MM e I VRIS VI Y A vt e g et e ey
w H suostrunen seseseunk banil LAl IS PEREBUBOSSEREEBDaGm
Y R s S 4 I I I R SR S SRS
) ) SOSSRIELLSSNNRP” Al T CRUISE TAS * KNOTS 27237
VS — vy R e
w R et e S SR e BN
s (g SR [PPSR RBH TSI
2 L1256 X714 3 ~els ehfsugdeds
= e
< BT ] S e et eans sonontnana
\&J SHEL % b + +
2 84 e
& 122/ 4111 +
o P S e e e I EEpEES DR
@ i T2t
g f§ SROUURER SRS R MBI N -
*.,4-.&:/: P Anasnatanbes pesthn s §
1189 J10f: = —+otes g
- ! ! i ] F
400 420 440

RANGE ~ NAUTICAL MILES (ZERO WIND)

ASSOCIATED CONDITIONS

ENDURANCE PROFILE—37 GALLONS

WEIGHT 27.51BS BEFORE ENGINE STARY  STANDARD DAY
FUEL 100 OCTANE AVIATION GASOLINE NOTE
F (TY 60 LBS GA ——
vy y ENDURANCE INCLUDES
LOADING 17 U'S GALS (222 LBS) START TAXI. AND CLIMB.

O iy,

broomtacss =t sy wetre o ff

~ FEET
4

s g

! L
AOPROATORSERERISUY ??@ z

WITH 45 MINUTES
& & & RESEAVE FUEL AT 55%
oS
L & & MAXIMUM CONTINUOUS
S ¢°§ POWER
kN

10 000

[RORSSSRs P,
[PORARSPS S|

PRE SSURE ALTITUDE

ENDURANCE ~ HOURS

A-15

Hped eu2ig
14vu8OHO338

aducwopdd
A UOH23g

YyZd eldIG
14VHOHO23Y

eourIONad
A U235




ot-S

0861 'J3QUIA0ON

Te-S

0961 *19QWIrON

RANGE PROFILE-57 GALLONS

ASSOCIATED CONDITIONS STANDARD DAY

NOTE
o LBS BEFOHE ENGINE START —_—
WEIGHT 2758 LBS BEFOHE ENG HANGE INCLUDES START
FUEL 100 OCTANE AVIATION GASOLUINE TAX! ANU GLIME WITH
FUEL DENSITY 60 LBS'GAL 4% MINUTES RE SERVE
INITIAL FUEL LOADING $7US GAL fULL AT 5% MAXIMUM
(342 LBS) CONTINUOUS POWER
15000 —rr TR AL g IT*".- LURIEEERS
R abphpsuias Tty ﬂ"‘; ‘LI""“ "P
G s et - 4—4—:<; POBASDESeE | —+o~4<« 'Z o3
H € 134»—4 @
w 1t \:E~ 3728 S
: -
w 10,000
Q CAUISE TAS ~ KNOTS
2
=
-
<
4
é 5000
EJ ®
¥
['e
5
SL

RANGE ~ NAUTICAL MILES (ZERQO WIND)

ENDURANCE PROFILE-57 GALLONS

ASSOCIATED CONDITIONS STANDARD DAY {154}

WEIGHT 2758 LBS BEFORE
ENGINE START NOTE
1 A [{
FUEL GOES%{T':ENE VIATION ENDURANCE INCLUDES START
TAX! AND CLIMB. WITH 45
o AN
550 M
s as o gxww CONTINUOUS
1 - - - v - S—
5 000 e e SESgatoemosin
T +-+ : BB Oa! T I + --Hw—«r—a\% N 84
C oenaawen senea: 6{‘\\% ‘340\«@ 108 12550, 2 ICRYISE TAS ~ KNOTS =
hvi et - 4 .;\:9 @? \‘\9 ‘\‘A NN 1
- +4rat : W AR \' ot L pifene 1 + T
2 10000 oo e L e 0 6 R s emassus=as
w T Tttt ) b . yol | ¥ s
- t ) BDOeN ) iy — 1 o DS B|
g - Senas: 138 s 125 S T 1e o
[ o4 bt ——— o — 1 M <
= Suaanen et X e e - e
2 R e e e sEsssss
¥ 5000 ettt +% t t e Xt -I*J-Wﬁﬁ .
2 asssssass: S Slcdsasaark ki Bassass f¥"l‘ .
2 e = Iosn i sasnuanea) ) ~—+ ~
w bt e © ey ; h e g
E 1 kT PRENHOSS | IBaaeeendl]
Lt ‘ - . L W i ) DD - - o
Lt e 126 —er—r=+t4 118 -ttt X 108 ~s ittt S
S LELE rr[ LI 1 T ]j LR I RELOR RS T T3 | LR RN
s 40 45 1 60 65 70

ENDURANCE ~ HOURS

durWIOpad

HyZl essaig

acuqwioped

HrzO 8135
14vHOHO338

A UONI3g

14vHONO338

A Uoj1deg




teane Dot g

LERQ RAM

ALTITUDE PR O ANCE

r—_—_ Tm—— e v - A
NPT R ¥ Al 1 a1 s M
R T - g be P; P e ) ﬁv' ﬁmqn' fT.' YQQ &o—q— [P '/f}o
3 awiy Lo TR R L foshibroee peoogtertebreeetees Hgtdtantobinren coeibmpabid ,. €z
Nt « ot r 8 / ‘<
? ‘}5:" ':'- - v,/l) _;r :_ "“i:: [+'>¢-4>—' ""*"‘TW""' + nl-q ‘.7”.“‘1‘4-. :
v'::"ftnl Y ’:L N i-,hHo ".4..%...,.,.'4‘””'-»” o~-1'¢'0$¢v».'.'..3./-y. ~r~/// ~
vLwie i L W n 4 s )
Sartigrate LY - : ey I
‘;‘:1,} K\:} _f")'."(,)‘_‘. -;e‘ 1;,3).1 L.'no-. ._»--e.ﬁu.wwn‘rvﬂul-&r .4~Jy. ;o‘f..., *
auau - st . - -
U :“I:i <3 fEAE’. t,w—--.-Jm.w-»Mﬁw.,J.. . YH!
5 ' 2 = ) |
‘§‘; 7 J2 : 3 '_(;ﬁ,;':‘:);f }"""*""Y""‘ .y~~1~o—-1v---¢wﬁ4~0'f;r‘~'¢f’rr 7'?‘ v-¢-|'.’
. ' o " - ' !
(:_ 2z ‘\‘\“‘ B ~ _“S.. ."jg h-v*»ﬁho—oq—«wmm n-?-.-'v*,.’a..ﬂ.-.;,».;... vedvseed P
|}JL.A' - -~ o L 1 3] P P -
- - — i LYt Ll | E
I ! ‘“L” gy T | IR AT A N
. - . ) 4= + { +
vt prreegees e fepee ‘***"“‘"Jé;’x et T n.f"‘?"?“"'f‘i“ TNt 3
. ! S, : u . :
WL’"‘ "’"'f‘""""'** Mw.ﬁ-‘&-w&?‘*ﬁw?‘ v -j‘-‘v‘-’—'—’ §
Loqurw”n- .onnrn—-”»-»l—u.-, Ty 4 . rl{;;»“""’:“m‘ﬂ-rt-*d S I ~ 2
4. or-o- 'n.y~ q~...-—¢-¢.—.>o' Mﬁ”h'ﬁ*-v“"*%/v"ﬂ‘f"‘fﬁ“'JQTO §
L L 14 -
' . by Ve x
.":.‘17-,4~'4*T’7" [ ad (! ¥
2
=
-
«
rd
<
“
"
w
=
a

T
itk 3
Ly ] 8
v Laaan R T A e bttty
Tt o
t

i .
"\ t b o H‘L
RRRR R andad
' L d. i ‘ .
v¢r¢*7 ’ v el —bﬂﬁﬂor%m ¢ - e Y S e NIRRT

H il i { Lt K Prad | k" ~ L — ; ‘ b

™ o 8 emu & wus @ v e vinos 3 meon 2w F 0 BVR

~

-
S

+

Ty

0-1“"'--n-'u.-n»uo—w—#%u-y".ﬂu.......4.,4.3.;@-...“..“.“ ses 04‘-'10,},'-'-

vy v —r T Y v

-4

g

SEA L

TO FIND ACTUAL RORSEFOWER 7 R0M

AT O APW MANF LD PRSHAE

N

< - -+  ammas + Tt it o
f.mnvﬂ\ RPN HAI0ENNINNNNRN ) },,;,H,“.Hq...,{ &
s -y \ + \Baases ekl 4anss anes aasse: 2
~.,§;. Iio'ooﬁoq —.an «nw\-- L.Lto+ 4v\:-0.(¢0' ywo..s,p.u"««4:JUw'04o¢91ﬁﬁ?-v" ~
— [P | g -y ~
.‘",,X ".1v$1'v00v‘0t0'¢6 Qv%N‘&l’ -..\~.\‘\o-.»n...n..“'-—?G’E».»‘onoowm..‘ﬁ ~
P S P OPOR R Nt e Do | Rt naamn e [ S DUUNOS |
o . IR TR 88T *
PSS 1 ety HUo.u-o»'h‘b ~ k‘¢. S \n u\a -q‘.. Y.»,.' $ +‘;y degrgerae
- .A——s—_—...L v )
" ‘Q ‘15 toet . N ( QZ\ v ‘v00k “‘ t J # [} r\‘:‘
rpeid- L ) P IERRYY TRRTY FRRPE SUNN
wi 8 . wb N :
56,8 4 L. TRTICRN T
: lb: gr:gi‘ :§ n:v+fﬁyﬂ-~ - 'y:qzo.:. ~
'At ye . o e Nte -
«ala® 3 3'. {6 i N oy
q.’_’s é“r h f,a et eae ' ceedye .'N L ,.‘..\ - 3,.,;...\,. ...‘ fv»qu-. tpeees
o »
?5;‘5 §°33 b Shamm ¥ RSN ARy rrd >
w o - abr o-.‘.. teney - of\ tOAv A2 aas RERRS !
s ¥3s «%a .g t N * f
wras¥ Ly gﬂﬂ.'u’s et ey ertes \, —r iy -
»4':;0 ;‘;"u.‘ ‘Sgi AT -ui...u...nq...Hq\n.\-.. ‘..\n, qu. .uu.,.-.. ~
«“y
wWe pUE oG ' leiv » & ; PSocRanaannasen st ~\~- O
73983 eaf. o) Binm T3 TER RN PPN PPN 5 g N ...\ e .!\.ul oY A
o nb.) L%‘;‘f‘i 010 1Y bt [ESSeRa N N””‘\’ |
“:: S;U . ’523} ' i :g: ) --y.10--‘Owobvolv::'tqﬂﬁo‘\‘t-\o‘.- 'sq ‘ \{.\.4 -..‘n”. =
con fahdl 5 .
g'_‘ ::‘9'\ Ub - B x "‘:_u*fﬁq o “‘. ""“' M\‘I.\“"N _

ABSOLUTE MANIFOLD PRESSURE 1N MG

Data Source:

A~17

Courtesy of AVCO Lycoming Williamsport Division




‘3103332 28e300[q uoyIBTIBISUT 10] %G 4q £>uaydt3ja adnpay :ILON
d
(33) 133°2meyp asytedoad = Yg mac gN D £7£200° p d

= 9 N ¢
Rdd = N ¢(09) 3dnd o¢s 09 (sdj) svia

($°5y 23y [434 1 oL°ey 69° 1y CRBC <6t couc*?
£9°Sy °5° 20 £9°¢y £9°2¢ [ 224 4 €S ey 0% ¢t z8°9¢t cooet
16°¢% €25 €62 69y 6-°0F €re6¢ e €i*er CRPE
S{°ry S0 ety oL 0y 05°6¢€ €2 8¢ LY N 93¢ Leegey
ytege Lty [AREM ) [(TRL 19 [$94:11 [4SXA ¢ VUit f{°re vgnacg
T i 4 1€°6€ tLest Zs°LE v0°9¢ [ £9°r rFrzoeet
R 41 [ t*s¢e £e0Lg [A9L 1% €6 ¥( A1 i g roe’t
R €€-eg vECEE LE°9g (18813 HE°CE 7 ez ceog*t
acer [ S £CL€ 91°6¢ 65° € [ AR4 [ L LYRL+4 LI A ¢
0°Ce g [ 1 8L SE 99°€€ 9L g 192 Tacel ecor-t
184 33 [ AA 1 10°9€E 65°v¢ [ YRR 41 €8°0¢ 6£9°y2 uyree 0000°1 .
[Yad 19 €L°Le €r°S¢E 06°€€ 06°1€ [0°0¢ b % 4 89702 000C6°0 @
91°8¢ | 29L11 6L°0¢E cZ Le [2 2 8% 12°62 XS4 £4 se et ocoe’o —
6S5°¢Lt 96°<¢g (reee 65°2¢ €9°0€ 19°62 oLeor Trat 0ooL’o —
307t (AR sceft €0°7€ rreoe 109z farel s2°8t (Lag*n b4
3413 Trteg |1 75 1¢ 19°62 Loz 2s9y Leefl rres o
TCy ezt €9°1¢ (€262 ei°ez et =L (S e r
16°€y et rg i 24ard ¥ rLeoe 9€° 8T 76792 ortve €5°9T 0E°T¢ Liale B¢ a. w .
CLrCL rLg 2¢° 1€ €€°0¢€ [ Y214 89°92 [ R 9t 6ot neazen — 1
[ X84 X Stece teete 61°0¢ €9°€Z 9’9z [0 34 60°9( cg ot nor.(* ¢ .H < .
!
26 €1°y Li'c sU0 €00 1”0 6; 0 <50 to*7  :d: r be]
G 0 IV 27unY IGvie % ’
= .
X . =
80%€°0 SEe°0 L69E°C YE96°C $695°D $89c°0 gfer ¢ Criges I0(e*D €7t coo°? 3 .
crseo ifse 0 £L98°0 ©63E°0 $0L8°0 £698°0 Lye*n [ LR ) (3T [N | L
80 [$ 21344 yZ3€° S SL98°0 S1.8°0 (ILe°0 [ TR [T 1ef@en age e CCOE“( P
L8TE"C €5%e°C €L6s°L 2£98°0 ooLE°0 ST1L8°0 €625°0 <fog tavg“g ceLLc [ 1 ¢ ]
1908°0 LYEE*Y 13:2 2 2] £L68°0 6598°0 e0Le’0 CoLR*C (esee F*SR°0 9Z6L" " nce9 e
(34 I54"] £628°0 69(8°0 cLys“o 00968°0 SE98°0 £69+°0 L VAL Treecn fega‘c crpcey ".
158¢L°9 LeCE°0 EETE’C StEE“0 vise°o L1980 994€°Q rILess N gt 4 24 [l Al ®
ifZt‘o (Zee*d SELTO FLIE’0 PLER’D erSe‘c SI9+0 Itk coLeen [ 4 A § &
sE99°¢ etee o tL9Lo Stec’0 tee’o tereco [42 13 croc” tzee‘c 18 48 24 .07t ol
(e€9°r 3LF9°0 LEZL°O oL o 6E6L 0 oree o [ 3.8 Rl Frocrn TR99° D Lteee® Ll O 4 W
Ltes°s [12€ 2 9€L9°0 frzeo $69L°0 [R9434] CLTE"D e 1t9pep [ T84 "e60°t <
nteso 9r8c*o £29°0 1999°0 erzLco ceeeo [ ] ELE I LFSP*Q (31 A co06° e
9690 37740 X442 1] £506°0 9ta9°? 9€€L°n rifece et sapfen L 8 ] 080 ..
T e S699°Q o9(0s°0 01vs°0 TE6S°0 1€99°2 [ESERS rgegen cLisce cprRen cengen v
(1S I ) Lo e [ 29 2id] eler’o 10zs°¢c vERS 0 LEFS” . [ SN B I ceeLr °219°0 L4
L1140 €EvED (99€°0 S66C°0 [£42 XX 9505°0 zirecn t9e0°, fereee *gSLe e cresto be
96t 65L2°0 <Sel‘D (22494 ] 165¢°0 Stiveo tZos” TTUStS freee rZRe°r ccoeo W
0%61(°0 Qe e weZl°0 (9*Z°0 szLe o 89tL"0 SLel ¢ 3r2Cc0 LIk5°0 ceee (-2
[ 18 4 b L1 Ay erg 1l TR {0 1242 4l LA 0 y192°¢ L 1{sy° 2 3R
6582°) [ T b FA LyPI°0 Lee e 25820 eI Bl B [ S 4ds coce e “
[ 3
124 ] 61°0 Lo ste [ 48] 1o 60°0 t3°e 50°0 9°0 14> c o

AON3121443 43V aces
HOLIWE RITATLIZY (¢ <3awvniv !




-+ sm

g/ ¥sL°@ lv vi3g

lﬁ sm

Py

1SNYHL ¥371713d404d

L

SvY.iX (033dS4lv

T 2391
: acl

+

T 962

T ooy

/\\

T 289

T 2e8

*4°'V6°96  vI1aA..B 9L

ISW 148 Wd¥83.2 °d "HBe2
981v-B9€-01 "241
VS99 4/ 381 -HAZW~IH
JINYWS04Y3d 03LVWILS3

-

- P31

-

b

b

80

c 2

n h o
) =
& AIN3IDI 443 ¥31340¥d

©
)

Courtesy of TRW Hartzell Propeller

Data Source:

A-19

I




001 06 08 04 09 0s o¥ ot 974 oL 0
}

4D JO SONJBA UBAID
A2UBid1}jJ SA Oljey 9dUBAPY

— 001
—- Q¢
- 0¥l
- 091
- 081
—- 002
- 022

A~20




IV WETGHT AND BALAMCY
BASIC EMPTY WEIGHT ANO BALANCE
SIERHA 200 C24R. SER. NO. MC=513 ReG NO. N18892  patve 10-9-80
JACK POINT LOCATION PREPARED BY
FORWARD 1292 Comspany . .. _____ .
AFT 2859  Signatute .. .. -
HEACTION SCALE NET
WHEEL - JACK POINTS READING YARE WEIGHT ARM MOMENT
Pu—r MAIN 674,5
HIGHT MAIN 662,0 129,251 172744
NOSE OR TAIL 442 .5 57.313 25361
TOTAL (AS WEIGHED) 177%,0 1779,0 198105
Spaco Loiow piovived 101 8dBIIuNS and suDlieClions 10 85 - woighed cCondiugn
LESS 8 QY O1L -150 50 - 750
Plus: Fire Extinguisher +2.7 107.0 288.9
ELT + .6 259.0 155.4
EMPTY WEIGHT 1767.3 [111,92 197799
ENGINE OiL 150 %00 750
UNUSABLE FUEL 156 1250 1950
BASIC EMPTY WEIGHT 1797,.9 (111,52 200499

SIERRA 200 C24R

BASIC EMPTY WEIGHT AND BALANCE
SER. NO. MC=690 __ REG.NO. N6636D paTE 10-9-80

JACK POINT LOCATION PREPARED BY
FORWARD 1262 Compeny ____. . . B
AFT 2859 Signature . _ . _
REACYION SCALE NET
WHEEL - JACK POINTS READING TARE WEIGHT ARM MOMENT
LEFT MAIN 719,0
RIGHT MAIN 717.5 129,188 ] 185579
NOSE OR TAIL 396.0 56.563 22399
TOTAL (AS WEIGHED) _ 1832,5 1832,5 207978
Spece deiow provioed (o1 sadviions snd 10 88 - ghed cond
LESS 8QT OIL -15.0 55 - 750
Less Aft Ballast Weight -10.1 288,42 =2913
Plus: ELT + 2.7 259.0 + 699
ELT (correction) + 1,0 259.0 + 259
Fire Extinguisher + 5.0 126,.0 + 630
EMPTY WEIGHT 1816,1 113,38 205903
ENGINE OIL 150 500 750
UNUSABLE FUEL 156 1250 1950
BASIC EMPTY WEIGHT 1846,7 112,96 208603
A-21
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BEECHCRAFT Section VI

Sierra C24R Wt & Bal/Equip List
MOMENT LIMITS vs WEIGH
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Section Vi BEECHCRAFT
Wt & Bal'Equip List Sierra C24R

COMPUTING PROCEDURE

1 Record the Basic Empty Weight and Moment trom the
Basic Empty Weight and Balance form (or from the latest
superseding form} under the Basic Empty Condition block
The moment must be divided by 100 to correspond to
Useful Load Weights and Moments tables

2 Record the weight and corresponding moment trom the
appropriale 1able ot each o! the uselul load items (except
tuel) 10 be carred n the arplane

3 Total the weight column and moment column. The
SUB-TOTALS are the ZERO FUEL CONDITION

4 Determine the weight and corresponding moment for
the tuel loading to be used This tuel loading includes fue!
for the thght, plus that required for stan, taxi, and takeoH.
Add the Fue! Loading Conaition to Zero Fuel Condition 1o
obtan the SUB-TOTAL Ramp Condition.

5 Subtract the fuel 10 be used for start, tax:, and takeoff
10 arnve at the SUB-TOTAL Take-oft Condinon.

6 Subtract the weight and moment of fuel 1o be used

trom the take-off weight and moment The SUB-TOTAL
Congiiion of No 3 and No. 5. as well as the landing
congitton moment, must be within the mnimum and
max¥num moments shown on the Moment Limits vs Weight
graph for that weight. If the total moment s less than the
mimum  moment  atiowed, usefu! icad tems must be
shiheg aft, or forward load nems reduced If the total
moment s greater than the maumum moment allowed,
usefui load tems must be shifted forward, or aft load items
reduced If the quantity or focation of l0ad items 1s changed,
the csalcuiations must be revised and the moments
rechecked

6-14 November, 1980

A-24




BEECHCRAFT Section Vi
Sierra C24R Wt & Bal Equip List

WEIGHT AND BALANCE LOADING FORM

MODEL SIERRA C24R DATE V.2 XY
SERIAL NO XXX REG. NO. _NVYVYYY
ITEM WEIGHT | MOM/100
! BASIC EMPTY CONINTION 1720 TN
N FHONT SEAT OCCURANTS vl YT
3 3rd & 4th SEAT OCCUPANTS 3411 482
4  5in & 6th SEAT OCCUPANTS 130 222
¢  BAGGAGE ? -
¢ cancs O —
7 SUB TOT D \3» 2530 2090
8 FUELL ING (37 val} 192 223
3 SUBTOTAL
RAMP CONDITION 2722 3215
10. *LESS FUEL FORSTART,
TAX!, and TAKE-OF F - N -4
11 SUB TOTAL
TAKE-OFF CONDITION 2714 3206
7 LESSFUELTO
DESTINATION (2S5 gali - 150 - 176
13 LANDING CONDITION 2564 3030

*Fuel for swry, tax: and take-off 15 normally 8 Ibs a1 an average
mom/100 of 9.

November, 1980 6-15
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Section Vi

Wt & Bal‘Equip List

BEECHCRAFT
Sierra C24R

USEFUL LOAD WEIGHTS AND MOMENTS

OCCUPANTS
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Section VI

W1t & Bal/Equip List
USEFUL LOAD WEIGHTS AND MOMENTS

BEECHCRAFT
Sierra C24R

Sth & 6th SEATS
ARM 171
Weight Moment Weight Moment

100 100

80 137 140 239

90 154 150 257
100 m 160 274
110 188 170 291
120 i 205 180 308
130 | 222 190 325
i 200 342

USABLE FUEL
ARM 117
GALLONS WEIGHT MOMENT/100
5 30 35
10 60 70
15 90 105
20 120 140
22 132 154
25 150 176
27 162 189
30 180 211
32 182 225
35 210 246
37 222 259
40 240 281
45 270 316
50 300 351
52 312 365
57 342 400
6-18 November, 1960
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BEECHCRAFT
Sierra C24R

Section Vi
Wt & Bal/Equip List

USEFUL LOAD WEIGHTS AND MOMENTS

BAGGAGE
ARM 167
Weight Moment Weight j Moment
100 1‘ 100
{ +
10 | 17 140 234
20 32 160 251
30 50 160 267
40 67 170 284
50 84 180 301
60 100 190 37
70 117 200 334
80 134 210 351
90 150 220 367
100 167 230 384
Mo 184 240 400
120 200 250 418
130 217 260 434
270 | as1 |
November, 1980 6-19
]
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1. GEUMETRY

A. Thrce View

BEECHCRAFT Sundowner 180
C23(M-1285 and After)

Section|
General

' o

THREE VIEW
B. Wing

Span, b 32'9"
Mean Aerodynamic Chord, MAC 52,7"
Area, S 146 ft2
Aspect Ratio, AR 7.5
Taper Ratio, 1.0
Dihedral 6.0°

A-32
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I1.  GENERAL
A. Engine, Avco Lycoming, 4 cylinder 0-360-A
Maximum continuous power (at sea level) 180 HP @ 2,700 rpm

B. Propeller, two bladed, fixed pitch Sensenich, diameter 76"

Restricted Operation 2,150-2,350 rpm
C. Capacities
Crew and Pllot 4
0tl 8 quarts
Fuel 59.8 gallons

52 gallons usable

D. Design Load Factor

(2,450 pounds, flaps up) +3.8 to ~1.9

E. Alrspeeds

Takeoff (flaps up) 65 KTS/75 MPH

Climb (best rate) 75 KTS/86 MPH

Climb (best angle) 69 KTS/79 MPH J
Max Glide 78 KTS/90 MPH i
Emergency App. 68 KTS/78 MPH

Normal App. (flaps down) 68 KTS/78 MPH

Normal App. (flaps up) 80 KTS/92 MPH

1G Stall Speed (flaps up, 2,450 lbs) 63 KTS/72 MPH

Maximum permissible speed, Vyg 152 KTS/175 MPH

A-133




II1. Performance Charts

A. Pitot=Static Calibration Data
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B —

B, Power<Off Stall Speeds

SectiunV

Parformance

BEECHCRAFT Sundowner 180
C23(i4-1285 and Altar)

POWER OFF STALL SPEEDS
wWEIGHT 2490 LBS:

Max:-mum sltitude loss during & noriral stull recovery is
spproximately 300 ft.

ANGLE OF BANK
LEVEL 30° 45+ 60~
FLAPS-UP
72 mph 77 mph 85 mph 101 mph
63 kts 67 kis 74 kis 88 kis
FLAPS - DOWN (35°)
59 mph 63 mph 70 mph 83 mph
51 kts 55 kts 61 kis 72 kts
' 5-12 February 1975
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c.

Crosswind Chart

BEECHCRAFT Sundowner 180 SectionV
C23(M-1285and After) Performance

WIND COMPONENTS
Demonetrated Crosswind Component Is 17kts/20mph

XAMP |

WIND SPEED 20 KTS
ANGLE BETWEEN WIND DIRECTION AND FLIGHT PATH 50°

HEADWIND COMPONENT 13 KIS
CROSSWIND COMPONENT 15 K1S
FLIGHT PATH

HEADWIND COMPONENT ~ KNOTS

NS

i
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|

e

[N
°©
"
od
o
- ©
Y]
e
-
o
>
1
-
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=
»
(-]
j
11

[¢) 10 20 30 40
CROSSWIND COMPONENTS ~ KNOTS

Februsry 1979 5-13
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D, Takeoff and Landing Data
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Climb Data

BEECHCRAFT Sundowner 180 SectionV
C23(M-1285and Atter) Performance

TIME, FUEL, AND DISTANCE TO CLIMB

ASSOCIATED CONDIMONS xapng
rowen o ™ ARSORT PRESSURE ALTTUDE 5680 FY
. ToEN £ SudimY Taat YO g 200 - g
Larg L TO CUMS 360 8 «
wWhIGNT 2450 199 QST TO CLAMS 37 12 - 19 MMt
STANDARD DAY *
78 K750 wrw
1 1tH tirtets
s v,
T
3
.
3
+ vos T
10
b :
: i
4 T
1
[ §
g T
x 3 o jesas
[~} T +
? bus T aese; 1
bR 0N < - b 0h &
8 y - T -+ 3
2 ot s
E 2 : =T
3 , T 1 ;:
3 :
Y
s 25t ssogeatay:
2 : : g
s e .
ZaST o s2ict =i
d — e - 1
a
3 = T ISR
o R : e
] 10 20 »
TIME TO CLIMB ~ MINUTES
i
b 1 1 | B |
5 1 ] 3 4 s

FUEL TO CLIMB ~ GALLONS

4

v LA ] L L j—

§ 10 2 % A
DISTANCE TO CLIMB ~ NAUTICAL MILES
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F. Cruise Data

SectionV BEECHCRAFT Sundowner 180
Performance C23(M-1285 and After)
CRUISE PERFORMANCE
STANDARD DAY

POWER SETTINGS RANGE - NM.
ALTITUDE [ TMROTTLE FUEL FLOW] TAS [INITIAL FUEL ONBOARD
SEYTiNGS (USABLE)
[L{3 L P i GAaLMR I xTemen
2700 [ 132 124143 a7e 465
2800 2600 73 104 113/130 38 53
D00 «© 82 100/118 38 (™
2700 [_J 128 123142 272 an
31800 2500 n 101 112128 ne 581
2200 9 [ B 20/113 354 812
2700 84 128 123141 288 a
4800 500 70 08 111127 2 563
2300 59 80 |n Ise %7
2698 a2 120 1721140 %% L
5800 2500 68 LX) 110127 333 562
2300 58 79 9112 88 600
200 b J "e 1217139 o 812
4300 2800 67 94 100/128 k=1 572
2200 [ ] 79 98/110 M9 582
2680 ” M2 120138 308 N
7500 2500 [ ] 2 109/128 340 (3]
2300 57 1.9 98/108 0 87
2670 I as 119/136 EIT) 833
8300 2800 (2] 80 100/12¢ m 882
2300 &7 78 04/108 3 s
2687 7 108 17138 ne 562
9800 2800 64 [ X ] 107/123 ol "
2300 57 78 23/108 3e 871
2664 7" 032 118133 320 548
10.500 2500 -8 87 108/122 340 582
. 2300 87 79 91/100 s 586
NOTES: 1 Range inciudes tant, texs, chmd, and s 48 micute reserw st 2300 APM

2 Cruise performance is eted on DER DOwsr Misture LESN 10 mguimum APV

107 3 grven throttie seTiing

3 1t i recommended that use of tenks be #l1ernsted 00 that o fuel log be
g time 9 17 tonks
4 For s parucuier RPM the 1usl How Ind true 8110000 ma!! vBry wnth tempere
ture. To getermune n Hight fuel Mow, enter the tabie Bt the Aesrest Bititude
COreIPOnd:ng 10 the density #it1tude. snd the sctusl true irapeed
ABBOCIATED CONDITIONS:
Promure Altituae 4600 test
OAY s3°r
Indicared Airnpesd ARRN .Y
ENAMPLE:
Osnaity Altitude $200 oot
Actust True Avipeed 121 ke
ANitude on Table 5400 fem
Interpolaning Factor (121 kts i 92% of the
ditfeorence between 110 end 122 kes} 7
Fuol Fow (12006=245 92 =
22+90~-118 10

February 1979
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IV, Weight and Balance

Meximum Remp Weight = 2455 lbs
Maximum Take~off and Landing Weight = 2450 1bs
Maximum Baggage Compartment Load = 270 1bs

L
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BEECHCRAFT Sundowner 180 Saction Vi
C23(M-12856 and Atter} Wtand Bs}Equip List

COMPUTING PROCEDURE

1. Record the Basic Empty Weight and Moment from the
Basic Empty Weight and Balance form (or from the
latest superseding form) under the Basic Empty
Condimon block. The moment must be divided by 100
to correspond to Useful Load Weights and Moments
tables.

2. Record the weight and corresponding moment from
the appropriate table of each of the useful load items
{except fuel) 10 be carried in the airplane.

3 Total the weight column and moment column. The
SUB-TOTAL is the Zero Fuel Condition.

4 Determine the weight and corresponding moment for
the tuel loading to be used. This fuel loading includes
fuel for the flight, plus that required for start, taxi, and
take-off. Add the Fuel to Zero Fuel Condition to obtain
the SUB-TOTAL Ramp Condition.

5 Subtract the fuel to be used for start, taxi, and take-off
to arrive at the SUB-TOTAL Take-off Condition.

6. Subtract the weight and moment of the fuel in the
incremental sequence in which it is to be used from
the take-off weight and moment. The Zero Fuel Condi-
tion, the Take-Oftf Condition, and the Landing Condi-
tion moment must be within the minimum and maxi-
mum moments shown on the Moment Limit vs Weight
graph for that weight. i the total moment is less than
the minimum moment allowed, useful load items must
be shifted aftor forward load items reduced. If the tota!
moment is greater than the maximum moment al-
l'wved, useful load items must be shifted forward or aft
way items reduced. if the quantity or focation of load
iems 1s changed, the calculations must be revised and
the moments rechecked.

February 1979 6-15

BEECHCRAFT Sundowner 180 Section VI
C23(M-1285 and After) Wtand Bal/Equip List

GROSS WEIGHT MOMENT LIMITS

MNORMAL CATEGORY)
=T - [T Fon)
Groms | Mumont | Memont | Gram | Sament Vet § Grom | Memans [ Moment
L) AL J e ] " e . 100 08
1500 " I 1900 2088 1148 %0 ﬂ " nn
1500 { 1628 1796 1910 | 3080 2260 { 2310 | 2613 nn
1520 | 16w 1798 | 1970 | 2004 27 faxo | 2em e
180 | 1ges w0 L | 207 2200 § 230 | e 213
1940 | es0 1822 Jwsso | 2120 s o | 2 Tre8
w56 ' ens 1 fieso | 2 207 im0 | 66k %0
| 1560 | rem2 1805 | 960 | 2ies 2 {20 | es 792
1o | vee2 wsr Lo | i nn bopo | 2ees 01
w00 | 13 | ises fioe0 | 277 { 237 {200 ,_ e | e
1580 “ e 1881 1990 2108 2104 W0 2122 nz? s
H
600 | 112 89) 12000 | 2198 | 226 J2e00 | 2036 | 2w !
1610 | 1728 1905 Jaowo | 200 3% {20 | % E LI
.n!‘ 1006 1916 Lo [ 2220 W § 2420 | 2760 e
wo | oo ws {»ow| 2n 28 f2em ]| M2 ‘ wn |
+640 * iy, J 1940 20400 750 2412 2640 271 | e
| o ! w2 o | e NP 200 | 7905 | v |
I T et F 2080 | 308 37 . .
wm e s Txon| 7 2009 ! | ‘
'e80 . agn 1987 2080 3 248 _
-0 1877 999 1080 [ ame 2an2 _
1ec | a1 21 Ino0! 2m a0 | ~
me 1043 223 2010 2343 2008
0 esa 2% [no| 2ms 2508
(22 JEENT -9 o [2m| 22m %
1@ 113 058 e m »R
1.0 ae 210 20| 1ms 243
1 197 2082 neo 2m 5 i
32, 1908 200 nm »n ne) !
1. 1919 2108 100 = »nn
[ JETSY 218 20 | 2000 e
1 1se0 e o | e 03
1830 9% 210 e 7 Mie
1L JT >3 753 Lo | sem e
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we ' e w Ine| mo | e
[T T ) nes o | 52
- 2017 7200 7m0 | mas x4
e 212 frve| e )
1980 2082 e nm »nn -
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BEECHCRAFT Sundowner 180 SectionV1
C23(M-1285 and After) Wtand Bal/Equip List

WEIGHT AND BALANCE LOADING FORM
MODEL DATE

SERIAL NO. REG NO.__ NXXX

ITEM WEIGHT MOM/100
. BASIC EMPTY CONDITION
. FRONT SEAT OCCUPANTS
. 3rd & 4th SEAT OCCUPANTS
. BAGGAGE OR CARGO

. SUB TOTAL
ZERO FUEL CONDITION

. FUEL LOADING ( GALI}

7. SUB TOTAL
RAMP CONDITION

8. "LESS FUEL FOR START,
TAXI, AND TAKE-OFF

9. SUB TOTAL
TAKE-OFF CONDITION

10. LESS FUEL TO
DESTINATION ( GAL)

11. LANDING CONDITION

N dlW N -

o

*Fuel for start, taxi and take-off is normally 5 Ibs at an average
mom/100 of 6.

BASIC EMPTY
REG NO, CONDITION MOM/100
N6014M 1590,0 1bs 1778
N60171 1525.0 1bs 1688
N18325 1580,5 1bs 1792
February 1979 6-17

Section VI BEECHCRAFT Sundowner 180
Wtand BalEquip Lis . C23(M-1285 and After)

The following Sample Loading chan is presented to depict the
sampie method of computing 8 load. Weights used DO NOT reflect
an actual airplane loading.

WEIGHT AND BALANCE LOADING FORM

MODEL c23 DATE
SERIAL NO. __ M-XXXX REG NO.__ NXXX
ITEM WEIGHT | mMOMA00
1 BASIC EMPTY CONDITION 1600 1650
2 FRONT SEAT OCCUPANTS 340 374
3 3rd & 4th SEAT OCCUPANTS| 340 482
4. BAGGAGE OR CARGO 40 67
5 SUB TOTAL
ZERO FUEL CONDITION 2220 2573
6. FUEL LOADING (37 GAL) 222 259
7 Anp mm”_...u:.oz 474(4\ 2442 2832
8. *LESS FUEL Fe N7
TAXI, AND TA| ZorF -5 -6
9. SUB TOTAL
TAKE-OFF CONDITION 2437 2826
10 LESS FUEL TO
DESTINATION (25 GAL) 150 176
11 LANDING CONDITION 2287 2650

“Fuel for start, taxi and take-off 1s normally 5 Ibs at an sverage
mom/100 of 6

6-16 February 1979
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819

FRONT SEATS 3RD AND 4TH SEATS | ? 'g"
‘FWD POS. | "AFT POS. || BENCH SEAT | SPLIT SEAT 25
t1ARM tARM ARM ARM ARM G @ 2
**104 **105 112 142 144 o % =

WEIGHT MOM MOM MOM MOM MOM c s

100 100 100 100 700 £

120 125 126 134 170 173 e ¢

130 135 137 146 185 187 o =2

140 146 147 157 199 202 8 =

150 156 158 168 213 216 g g @
160 166 168 179 227 230 2 m
170 177 179 190 241 245 z 3 Q
180 187 189 202 256 259 o » Q0
190 198 200 213 270 274 E v>
200 208 210 224 284 288 g 27
3 g sf
g *EMectve M-1285 thru M-2006 z @@
3 ttEHective M-2007 an wn 5%
o ‘Rechining seat with back n full-up position : g
cs **Values computed trom a C G. critenon based on a 170 pound male Ditferences in 3 ;
™) phys:cal characteristics can cause variation in center of gravity location 20

N ey o o0
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BEECHCRAFT Sundowner 180 Section V|
C23({M-1285 and Atter) Wtand BalEquip List

USEFUL LOAD WEIGHTS AND MOMENTS

ol
(Inciuded in Basic Empty Weight)
ARM 48
ars wT MOMENT/100
8 15 7
USABLE FUEL
ARM 117
GALLONS WEIGHT MOMENT/100

5 30 3s
10 60 70
15 80 105
20 120 140
2 132 154
25 150 176
27 162 189
30 180 211
32 192 225
35 210 246
37 222 259
40 240 281
45 270 316
50 300 as1
52 312 385
55 330 386
57 342 400
58 348 407

February 1979 8-19
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Section VI BEECHCRAFT Sundowner 180
Wtand BalEquip List C23{M-1285 and After)
USEFUL LOAD WEIGHTS AND MOMENTS
BAGGAGE
ARM 167
MOMENT
WEIGHT 100
10 17
20 33 ]
30 50
40 67
50 84
60 100
70 117
80 134
90 y 150
100 167
110 184
120 200
130 217
140 234
%
1
8-20 February 1979
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APPENDIX B

Test Plan
Sierra C24R Limited Performance
Evaluation
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UNITTED STATES AIR FORCE ACADEMY
COLORADO 80840

DEPARTMENT OF A¥' ONAUTICS

AERO 495

TEST PLAN

STERRA C24R LIMITED PERFORMANCE EVALUAT [ON

JUNE 1982
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FEST PLAN
DEPARTMEN] O AFRONAUT IO
! SIFERRA C24R LIMITED PERFORMANCE EVALLATION

JUNE 1982

i test o plan has been prepared by - i
Y e
K‘L\r R.

INSLAW Nuy rLousM
Acro 495 LOUth Direcror
Department ot Aeronautics

\ R

G lerend s \ : ey

v t M _L(L(.\th Q_ kOl LAy —
WILLIAM €. ROBLRSON, Captain, bl
Aero <499 Course Pilot

Department of Aeronautics

/ ,

/ /! 7

b tow by : /:/&/,/,/,"./

LAND <

ﬁ{c/.{/ é”y

Director of l]lhht Operat ton
Hedrick Beecheraft ine.
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TEST PLAN
DEPARTMENT OF ALRONAUTICS

SIERRA C24R LIMLITED PERFORMANCE FVALUATION

NATRODUCTTON

A timited performance evaluation of the Becch Sierra C24R will be condios
it the .5, Alr Force Academy by Department of Aeronautics (DFAN) taculty oi.
aad the ctudents enrolled in Aero 495, Flight testing will be conducted Juring
the prine semester from the fifth to tenth week of classes. Results ot lin
cviuation will be presented in a formal oral report given bv cach of tw S

ol tedms,

ss e TIVES

fhe objectives of this evaluation are to determine the Sierra CZ2iK's cone el
vertormanee characteristics and to compare them to the contractor's T
In wdditfon, certain contractual guarantees are verified. Specific objectives
foltow.

Pagnt Maoaal .

A. lakeolf Performance

- determine takeoff power ground roll using the Flight Manual tuxcort
procedure

- verify the takeoff performance predicted in the contractor's Flight
Manual

", ‘j.l,! _’[‘,’,’, Pertormance
- determine the full throttle maximum rate of climb
- determine the tull throttle best angle of climb

- verity the ¢limb performance predicted in the contructor's Fliyni
Manual

C. Level Turn Performance

- determine the level sustained turn performance in cruisc power a
', /00 rpm

determine the speed for optimum sustained turn pertormance At (.
test altitnde

ir, trulse Pertorman, e

- determine the dirspecds and rpm for maximum range atd moax fim
endurance as derived from test data

determine the aircraft drag polar

compare test results with the contractor's Flight Manaal

B-5




k. Descent Pertormance
- determine the propeller windmilling best no wind glide ratie

- determine the best glide speed and minimum sink specd Wit propc e
windmil] {ny

- compare test results with the contractor's Flight Mannal masinum
gl ide contiguration of 91 knots

F. tontractual Guarantees «
max imum speed at sea level-142 knots
cruise gpeed at 75% power, 10,000 feet~137 knots

- range with 45 minute reserve at 75 power at 10,000 tcet—=04n nont o
miles

- rate of climb at sea level-927 ipm

- gervice ceiling-15,385 feet

ACTTHOKYTY

Phiis test orogtam will be conducted by Department of Acronaut ics facuts. o
students as an Integral part of the curriculum for Aero 495, a4 course in o liobig
fest techniquaes.  The program has the approval of the Superintendent, the Doan oo
the Facultv, the Head ot the Department of Aeronautics, and the Director 0. Flight
Opetation ot Hedrick Beecheraft Inc.

TEST FLAM URGANLZATION

Fest team organization shown in Figure | will consist of twe DFAN fcatt
phlor i two stadent tlight test engineer teams. Each test team will He cossicrod
to tio with one tavulty pilot. A Test Director for each team will be appainiel (o
covrdinae the entire cvaluation effort. He will in turn appoin® individua’, (.

o vharye o each test area (i.e., data monitors). It will be the data meniv.
tespoas ity to specity the tests to be flown in support of his test arcg e
Atvas fo be adslgned are takeoff, climb, turn, cruise and descent pertorma. .




A RO
Oy
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[
Ik

PO

Yy

DEPARTMENT OF AFRONALTLCS
PROFESSOR AND HEAD
COl. DALEY

Fo D REFCTOR
Wi NSUAW

o

DR CTOR
AM A

ENGLINEERS

COURSE TILOTS
MAJ CRENSHAW
CAPT ROBERSON

J

QPERA LS
HEDR IO BE R CHCTEAL
MR. [ 3LLHARL

Figure 1. Organization Chart
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SCOPE/SCHEDULE
The evaluation will consist of sorties as specified in Tabic I.

Table 1. Data Sorties

Sorties Flight iime
Test Per Test Tecam Per Sortic
Flight =1 2.5 i.0
lakeott Poertoraance
Cruise Portormance
furn Pertormance
Flight #. 2.5 V0
Takcolt Perturmance
t1imbs and Descents
*lotal 5

*One sortlc will be shared by both test teams.

Vi, ht o #l and #2 are scnheduled as shown on the Integrated Alademics and Fivin
Schedule tor Aero 49>, Mission time will not exceed 1.0 hour,

LIMITATTONS
the tollowing limitations will be observed during tivis evaluation.

A.  The aircratt will be operated in accordance with the Adrplane Fli;nt
Manual, FAR Part 9] and all Beech Aero Club Operating Instructions.

5. All data sorties will be flown with one DFAN faculty pilot and two

corde U,

lestioy will anly be accomplished under VIR daytime conditions
10,000t MSL and below,

. All testing will be accompl ished within the local !lving arca o
Colorado Springs.

TEST ATRCRAFT DESCRIPTION

Fhe Beevihicratt Sierra CZ24R, manufactured by Beech Aircratt Corporation.
o v sixeplace, retractable, general aviation aircraft powered by one Tuci-
tnfected, w=-ovidinder, 200 HP Avco Lycoming engine. The prope!ler is .
far izl constant-speed, two-blade, aluminum-alloy prop with spinner.  Sc
Firare 2 tor general dimens{ons and Table 2 for Alrcraft Limitations.




BEECHCRAFT
Sierra C24R

THREE VIEW

Fivure 2. Three View of Sierr. [GRTAN
(Reference 1)




Fable 2. Alrcratt Limitations

Las
Knots/mph

Never Exceed Speed (VNE) 168,193
Maxtmum Maneuvering Speed (VA) 125/148%

é Maximum Cruising Speed tn Turbulent Air (VV) 13/ s

E T Stall Specd Gear and Flaps Up (2,600 1bs) TRV

’ (power idle)

| Max imum Ramp Weight 2,785 1bs
Maximum Takeoft Weight 2,750 b
“aximum Landing Weight 2,700 1L
Fliaht Maneuvering Load Factor Flaps Up +3.8 s =1.9G
Flight Maneuvering Load Factor Flaps Down +1.9G

Magenver, Bank Aagles No More Than 60°

Service Cefling 15,385 feet

jvst Pian Ceiling 10,000 feet

FLIGH. TEST NS TRUMENTATTON

Vi orest Jdata will be hand recorded using standard cockpit dos:rure !
Lhe culy exceptieons are the use of an accelerometer, a stopwatceh and o oo
tape tecorder,

wWhiot AND BALANCE

railed weight aind ovalance records for cach aireralt e ovaidlable

dto

sedtics Beocheratt, Prior to every Jdata mission, student test covineers wi

hontate adreraft weight and balance data for both takeort and landins.

Ll DESCRIPTIAN, I‘Rl)(_'l.l)tl.Rl-fS

"nless otherwise noted, all performance tests will be pertormed wie
cncae aperating, landing pear and wing flaps retracted. Al data wili ..
teeal ond voice recorded, and manually reduced to standard airvorait wei,it
amt atwospheric conditions.  specific test techniques for each area wili
covered In elassroom lectures and handouts from references 2, 3, and .

B-10
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A. aakeolt Pertormance

The takeotf ground roll will be determined and hand recorded tor cach

sort Len

All takeofts will be made with 15° of tlaps in accordance with th.

Sherra C2OR Atrplane Flight Manual.
1. f'liﬁﬂ)»l%({ﬁ}[rma!gAc

Climb data at difterent airspeeds will be obtained using sawtoouth
S limbs.  Data will be obtained at 2,700 rpm with mixture adjusted for best
nower al test altitudes of 8,000, 8,500, 9,000 and 9, %0 feet. Engine
operdat {ng Uimlcations as specitied in the Flight Manual will be tollowed.

v.  lLevel Turn Performance

Turn pertormance for the Sierra will be determined frowm stabitived
toarns ot varfous attitudes and airspeeds. Data will be obtained at 2,700
rpm, o1 tull throttle, between 7,000 and 10,000 feet. Engine operating:
Pimitations as described in the Flight Manual will be followed.

. vruise Performance

Cruise performance will be evaluated using the iy versus Vi Lot
tecturigue coveyed dn references 2 and 4. Using the backside trim shot tech-
nigue, the aircratt will be stabilized at several altitude and airspeed
com pnationn.  Pata will be obtained at altitudes between 7,000 and 10,004
foet,

k.. Descent Pertormance
Descent pertormance will be determined at various airspeeds ut toes!
it itades of %,000, 8,500, 9,000 and 9,500 feet. The aircraft will be operated
with tine throttle at idle and propeller at high pitch tor guthering denceny
fata. the Flight Hdanual restriction concerning prolonged idle scrtinps wil!

e ubserved.
CRALNTING

hoth DFAN taculty pilots will have at least an FAL commercial pilot
ot oy and be corrent in the Beech Sierra C24R in accordance with FAN and
tedrick Beechoratt Aero lub standards.

ALl cadets enrolled in Acro 495 will participate in the fiving cort oo
the conrse as passengers only and will receive appropriate aircraft orioenvat i
et atets dastraction. Al the performance flight test techniques veqaired o
vttt et data will be covered during classroom lectures prior to the . iicn
owhiteh they will be used,




CROW PUTTENS
Ao Pilot

I'. Check local flving weather.,

’ Briet students on mission profile, and gpround and in-t {1y

. theck maintenance status of aireralt and pevtorm peo-tlaope
“.  Provide a stopwatch,

5. Provide the tachometer reading at which the aircralt was cerec s
and the quant ity of tuel and oil on board.

. Act as pllot in command of the aircraft and Hccupy the 'ert 1. ot
scat at o all tilmes.

#. Students
1. Brinyg data cards and a clipboard.
Complete aircratt weight and balance form.

]

3. Compute takeott data using temperature and pressurc altitng.
provided by the pitor.,

o Provide cassette tape player for cach flight. (optional)

CooRecaond tachometer reading at which the ajreralt was retoa Sod .
the quantity of tuel and oil on board.

6, Cadets will be assigned to two man teams tor purposes art tib s
Plhiphr test data. Flight vrew duties will be rotated each flight. Alony with
the ptlot who will be primaritly concerned with precisely flving the gairery
bathe cadets wlle act as lookouts and notifv the pilot immediately oi v in -

crats sivhted. bhe cadet in the right front seat will act a. dat obsor.o
wd tinekeeper and the vadet in the rear seat will act as data recorder.

Dty

Fiight pevsonnel wili adhere to the tollewing while on the thiviol: . 1
fon and around the aircratt:

Smoking s probiibited in or near the aircraft.
Lo Scat belts will be woarn at all times.

- Flhight poersonpel will be seated in the aircratt pricr to engin
start and will remain seated until the enpgine is stooped.

4. Kemain clear of the propeller area at all tiwmes.

.o oot stund, walk, or lean on the aircraft except in desipanted
e,

B-12
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. b onot open aircratt windows or doors in flight.
, . advine the pilot immediately upoan observing another aircraft.

i, Do not manipulate the aireraft flight controls or engine controls
unless told tuv do so by the pilot.

1. Advlise the pilot ot impending airsickness. Use the bay provided,
your hat, vour shoe, anything except the floor of the aircralt.

p.o Stav o clear of taxiing aircratt and other tlightline vehicles.
COMMAND O AND CONTROL,

Al otestfoy to be accomplished will be tfor academic purpos.w on!yv ol s
« portormed within the restrictions of the Flight Manual, Part 91 of the FAR's,

Poohrtok Beecher ittt Aero Club Rules and the limitations imposed bv this test pian.

Al Antormation with respect to this test plan is unclassiticd.
PLLPLAN ATENDMENTS

vaoanmendment to this test pltan is required if the flight test envelope is
veoowaed or 1t any limitations in the test plan are made less restrictive. An
wactidaent Lo the test plan must be reviewed and approved by the same authority
whiv approved 1he basic plan.
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FLIGHT 1

Cruise and Turn Performance

I.  OBJECTIVES

A, Determine power required as a function of flight speed in order
to estimate various aircraft performance parameters.

B. Determine the sustained level turn performance as a function of
flight speed and estimate optimum sustained maneuvering speed at test
altitude.

IT. AIRCRAFT

Beechcraft Sierra C24R
L1IL. LIMITATIONS

As specified in the test plan.

Iv. MISSION EVENTS

A. Pllot

1. Lineup abeam a runway light prior to brake relesse for takeoff.
Make Flight Manual 15° flap takeoff.

2. Stabilize the aircraft in level flight at a selected test
altitude between 7,000 and 10,000 feet.

3. Trimat Vg,x alrspeed at 2,700 rpm/75% MCP, 2,500 rpm/75% MCP,
2,400 rpm/65% MCP and 2,400 rpm/55% MCP. Use the Flight Manual leaning
procedure for fuel flow and cruise table for manifold pressure.

4. Trim at different flight velocities at a selected rpm of 2,700,
2,00, 2,500 or 2,400. Do this by varying manifold pressure in 1 inch Hp
increments. Do not go below 15" Hg or above 28.7" Hg for any rpm setting.
Agaln, use the Flight Manual lcaning procedure for fuel flow.

5. Perform stabilized turns starting from the wings level Vp,.
airspeed at 2,700 rpm/75% MCP. Stabilize at bank angles up to and including
60" in 10° increments.

6. Make normal full stop landing.

B. Students

1. Record takeoff ground roll.




2.
pressure aleit
for turns the

For cach stabilized wings level and turn point, record IAS,
ude, OAT, RPM, MAP, fucl flow and tach time. Also record
time through 360 degrees.

3. Record post flight aircraft tach time.
V. STUDENT POST-FLIGHT DATA REDUCTION
A. Reduce data using the attached data reduction sheets. Use a
standard weight of 2,750 lbs where indicated.
B. Plot
1. BHPjy Viw versus Viwa (knots)
2. BHPjyy versus Vijy (knots)
3. SAR versus Viy (knots)
4. SE versus Vi, (knots)
5. CLZ versus Cp
6. Cy, versus Cp
7. ng versus VCAS (knots)
8. Ry versus VCAS (knots)
9. W, versus VCAS (knots)
C. Determine
1. Sea level maximum range airspeed (knots).
2. Estimated haximum range with 57 gallons of fuel at the test
altitude with a 45 minute reserve.

3.

4.

7.

8.
altitude (knot

Sea level maximum endurance airspeed (knots).
Alrspeed for maximum range glide, power off (knots).
Maximum power-off glide ratio

Alrcraft efficiency factor.

Aircraft drag polar.

Airspeed for optimum sustained turn performance at the test
s).

D. Tabulate the actual true airspeeds versus the Flight Manual predicted
true alrspeeds from the "Cruise Power Settings' table for 2,700 rpm/75% MCP,

2,500 rpm/75%

McP, 2,400 rpm/65% MCP and 2,400 rpm/55% MCP. Use a standard

welight of 2,600 pounds.




E. Complete the "Initial Flight Test Report".

F. Complete a set of sample calculations.

G. Turn in "Initial Flight Test Report" with results, recorded data,
data reduction sheets, sample calculations, and plots,
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FLIGHT 2

Climb and Descent Performance

. OBJECTIVES

A. Determine maximum rate of climb and maximum angle of climb and
respective airspeeds at which they occur.

B. Determine best glide speed, best no wind glide ratio and minimum
sink rate and speed with propeller windmilling. Produce a propeller wind-
milling drag polar for the aircraft.

It. AIRCRAFT

Beechcraft Sierra C24R
(I1. LIMITATIONS

As specified in the Test Plan.

[V.  MISSION EVENTS

A. Pilot

1. Lineup abeam a runwav light prior to brake release for takeoff.
Make normal 15° flap takeoff.

2. For climbs, set RPM at 2,700 and adjust mixture for best power.
Stohilize the aircratt in a steady climb at airspeeds of 70, 80, 90, 100 and
110 knots on a heading perpendicular to the wind direction. At 500 fect
below the test altitude, set full throttle and climb to 500 feet above the
test altitude. Also establish level flight speed at the test altitude using
climb power. Test altitudes are 8,000, £,500, 9.000 and 9,500 feet.

$. For descents, fly power-ott glides (thrortle idle, propelict
high pitceb) fn 10 knot increments from 1.0 knots to 80 knots from 500 feet
above to 500 teer below the test altitude. 7Test altitudes are 8,000, 8,500,
9,000 and 9,500 tect.,

4. Make normad tull stop landing.

B. Students

1. Record takeoff ground roll.

2. During climbs, record the time to climb through 1,000 feet with
a4 stopwatch. Also record tach time and OAT at 500 feet below the test altitude,
at the test altitude, and 500 feet above the test altitude. Record RPM and MAP
At the test altitude. Record the climb rate indicated on the Vertical Velocity
Indicator (VVI) and elapsed time at cach 100 feet. Note the maximum velocity
at ¢limb power in level flight at the test altitude.




with a stopwatch.
attitude,
Also record VVI

time the plide through 1,000 feet of descent

and OAT at 500 teet the test

500 fect below the altitude.
100 feet.

3. During glides.
Record tach time

test altitude and at

and elapsed time cevery

above

at the Lest

4. Record post flight aircraft tachometer time.

V. STUDENT POST-FLIGHT DATA REDUCTION

A.

Reduce data using the attached data reduction sheets., Use a

standard weight of 2,750 1bs where indicated.

B.

C.

Plot
1. (R/C)r versus 1AS (knots)
2. (R/C)gq versus Viy (knots)
3. L/D versus Vjg (knots)
for descents
4. Cp versus CLZ tdrag polar)

5. Sink rate (ft/min) versus Viyw (knots)
Determine

1. Alrspeed for best rate of climb and for best angle ol climb

on both plots of (R/C)T and (R/C)s.

F.

i

2. Airspeed for max glide range and minimum sink,
Complete the "Initial Flight Test Report'.
Complete a set of sample calculations.

Turn in "Initial Flight Test Report" with results, recorded data,

dita reduction sheets, sample calculations and plots.
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1. AIRCRAFT TYPE  |2. Si.FlAL SUMBER 1

i bEAL FLIGHT TEST RLPOKT

CCONDITIONS RELATIVE TO TEST T

¢. CONFIGURATION: T i. FUEL LOAD:

[UENE—

Sl f. INSTRUMENTATION: j. SURFACE WIND:

DRI RVERS T "T—;{.'\éi‘K}(f’lF?‘.R’Tﬁ‘_{_" (k. WEATHLR: |

L.oRiE TIMESTLOL TIME:  IW. START Ur ¢.GL i 1. GROUND BLOCK:

S R

{ . PLRFORMED

. K SULTH OF TESTS (Continue on Teverse side if needed)

cLoe MRS (Continue on o reverse stde it needed)




APPENDIX D

Sample Performance Data Records,
Data Reduction and Plots
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the plotys derived from both flights indicate, several more datno
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BHP,,, XV, (HP-KTS)x 10

Beechcraft Sierra N6636D

’ 21 Sept'82 Wg1p=2750 Ibs
Sea Level
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8
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L T T T T T ! B
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Beechcraft Sierra N6636D

21 Sept’'82 Wg1p=2750 Ibs
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TEST PLAN
DEPARTMENT OF AERONAUTICS

SUNDOWNER 180 C23 LIMITED FLYING QUALITIES EVALAUTION

INTRODUCTION

A limited flying qualities evaluation of the Beech Sundowner 180 C23 will
be conducted by U. 8. Alr Force Academy, Department of Aeronautics (DFAN) faculty
pilots and students enrolled in Aero 495. Flight testing will be conducted
during the Fall 1982 semester from the 13th to 18th week of classes. Results of
the evaluation will be presented in a formal oral report given by each of two
student test teams.

OBJECTIVES

The primary objective of this test program is to provide the cadets with
practical experience in flying qualities testing. They will qualitatively
and quantitatively evaluate the Beech Sundowner 180 C23 as a primary trainer
for Class I. The aircraft will be tested for compliance with MIL-F-8785C,
Flying Qualities of Piloted Airplanes. Only those paragraphs of MIL-F-878%5C
listed under the Test Description/Procedures section of this test plan will
be used in evaluating the Sundowner.

AUTHORITY

This test program will be conducted by Department of Aeronautics faculty
and students as a part of the curriculum for Aero 495, a course in flight test
techniques. The program has the approval of the Superintendent, the Dean of
the Faculty, the Head of the Department of Aeronautics, and the Director of
Flight Operation of Hedrick Beechcraft Inc.

TEST TEAM ORGANIZATION

Tesgt team organization shown in Figure 1 will consist of two DFAN faculty
pilots and two student flight test engineer teams. Each test team will be
assigned to fly with one faculty pillot. A Test Director for each team will
be appointed to coordinate the evaluation effort. He will appoint individuals
to be in charge of each test area (i.e., data monitors). It will be the data
monitor's responsibility to specify the test to be flown in support of his
test area. Test areas to be assigned are weight and balance; longitudinal
static stability and control; maneuvering flight; lateral-directional stability
and control; dynamic stability; and high angle of attack (AOA) flying qualities.




AERO 495
COURSE DIRECTOR
MA.} CRENSHAW

DEPARTMENT OF AERONAUTICS
PROFESSOR AND HEAD
COL DALEY

OPERATIONS

HEDRICK BEECHCRAFT
MR. EBERHARDT

COURSE PILOTS
MAJ CRENSHAW
CAPT ROBERSON

TEST DIRECTOR
TEAM A

|

PROJTECT ENGINEERS

TEST DIRECTOR
TEAM B

PROJECT ENGINEERS

Figure 1. Organization Chart
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SCOPE/SCHEDULE

The evaluation will consist of sorties as specified in Table I.

Table 1. Data Sorties

Sorties Flight Time
Test Per Test Team Per Sortie
* Flight #3 2.5 1.0
Longitudinal and Lateral-~
Directional Stability and
Control; Maneuvering Flight
« Flight #4 2.5 1.0
Dynamic Stability; Stalls
*Total 5.0

*One sortie will be shared by both test teams. Flight #3 and #4
are scheduled as shown on the Integrated Academics and Flying
Schedule for Aero 495. Mission time will not exceed 1.0 hour.

LIMITATIONS

The following limitations will be observed during this evaluation.

A. The aircraft will be operated in the normal category in accordance
with the Airplane Flight Manual, FAR Part 91 and all Beech Aero Club

Operating Instructions.

B. All data sorties will be flown with one DFAN faculty pilot and two
cadets.

C. Testing will only be accomplished under VFR daytime conditions
at 10,000 feet MSL and below.

D. All testing will be accomplished within the local flying area of
Colorado Springs.

TEST AIRCRAFT DESCRIPTION

The Beechcraft Sundowner 180 C23, manufactured by Beech Aircraft Corporation,
is a four-place, fixed gear, general aviation aircraft powered by one 4-cylinder,
180 HP Avco Lycoming engine. The propeller is a Sensenich fixed pitch, two-blade
prop with spinner. See Figure 2 for general dimensions and Table II for Afircraft

Limitations.




BEECHCRAFT Sundowner 180
C23(M-1288and After)

S = 146 ft2

R =7.5

¢ = 52.7 inches

THREE VIEW

Figure 2. Three View of Sundowner 1B0O C23
(Reference 1)
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Table II. Aircraft Limitations

IAS
Knots/mph
Never Exceed Speed (Vng) 152/175
Maximum Maneuvering Speed (V,) 118/136
Maximum Cruising Speed in Turbulent

Alr (V.) 136/156
1G Stall Speed, Flaps Up (2,450 1lbs)

(power idle) 63/ 72
Maximum Ramp Weight 2,455 1lbs
Maximum Takeoff and Landing Weight 2,450 1bs
Flight Maneuvering Load Factor:

Flaps Up +3.8 to ~1.9G
Flaps Down +1.9G
Maneuver Bank Angles No More Than 60°
Sideslips are restricted to 30 seconds duration
Service Ceiling 12,600 feet
Test Plan Ceiling 10,000 feet

FL1GHT TEST INSTRUMENTATION

Test data will be hand recorded using standard cockpit instrumentation, a
mechanical force gage for elevator forces, a six volt electric strain gage
device for rudder pedal forces, an accelerometer, and a stopwatch. As an option,
a cassette tape player may be used to record data.

WEIGHT AND BALANCE

Detailed weight and balance records for each aircraft are available at
Hedrick Beechcraft and will be reproduced in a handout for student use. Prior
to every data mission, student tesat engineers will calculate aircraft weight
and balance data for both takeoff and landing. Each test team will evaluate
the longitudinal and maneuvering flying qualities of the Sundowner in both a
forward and aft center of gravity (c.g.) condition. The only approved means
of c.g. control will be in passenger seating, i.e., heaviest cadet either in
front or back seat. Under no circumstances will the aircraft be operated
outaide the Flight Manual forward and aft c.g. limits.

TEST DESCRIPTION/PROCEDURES

A. General

All flying qualities tests will be performed with the engine operating
and the wing flaps retracted. All data will be hand and/or voice recorded;
and, as required, manually reduced to standard conditions.




B. Longitudinal Static Stability and Control

1. The aircraft will be evaluated against the following paragraphs of
reference 2 at the test points in Table III.

3.2.1.1 Longitudinal Static Stability
3.2.3.1 Longitudinal Control in Unaccelerated Flight

2. (3.2.1.1) The test will be accomplished using one of the methods
described in reference 3. The airspeed will be varied over a range of + 15 per-
cent of the trim speed. The altitude will be maintained within + 1,000 feet of

the test altitude.

3. Using data from both aft and forward c.g. locations, the stick-free
and stick-fixed neutral points will be determined using the procedure in reference
i,

C. Maneuvering Flight

1. The aircraft will be evaluated against the following paragraphs of
reference 2 at the test points in Table III,

3.2.2.2 Control Feel and Stability in Maneuvering Flight
3.2.2.,2.1 Control Forces in Maneuvering Flight

3.2.2.2.2 Control Motions in Maneuvering Flight

J.2.3.2 Longitudinal Control in Maneuvering Flight

2. (3.2.2.2, 3.2.2.2.1, 3.2.2.2.2) Data for evaluating the aircraft
against these paragraphs will be obtained using one of the methods described in
reference 3. Altitude will be maintained within + 1,000 feet of the trim alti-
tude. "G" will be relaxed during rollout to avoid excessive asymmetric "G"
loads on the aircraft.

3. Data from both aft and forward c.g. tests will be used to determine
the stick~free and stick-fixed maneuver points in accordance with the procedure
outlined in reference 3.

Table III, Static and Dynamic
Stability and Control Test Points

 *Test Point Pressure Trim
Nu Altitude (feet) Alirspeed (KIAS)
1 8,000 80
2 8,000 90
3 9,000 80
4 9,000 90

*Accomplish each test point at both forward and aft c.g. for
longitudinal and maneuvering flight tests.

E-10




D. Lateral-Directional Stability and Control

1. The aircraft will be evaluated against the following paragraphs of
reference 2 at the test points in Table III.

3.3.4 Roll Control Effectiveness

3.3.4.4 linearity of Roll Response

3.3.4.5 Wheel Control Throw

3.3.2.5 Control of Sideslip in Rolls
3.3.2.6 Turn Coordination

3.2.3.7 Longitudinal Control in Sideslip
3.3.5 Directional Control Characteristics
3.3.6.1 Yawing Moments in Steady Sideslips
3.3.6.2 Side Forces in Steady Sideslips
3.3.6.3 Rolling Moments in Steady Sideslips

2. (3.3.2,6) This test will be accomplished by first trimming the air-
craft in wings-level flight at the desired test point. Then a coordinated 45°
bank turn will be established at the trim airspeed.

3. (3.2.3.7, 3.3.5, 3.3.6.1, 3.3.6.2, 3.3.6.3) Testing in these areas
will be accomplished using the techniques described in reference 3.

4. Altitude for all tests will be maintained within + 1,000 feet of the
trim altitude.

5. Maximum sideslip duration will not exceed 30 seconds.

E. Dynamic Stability

1. The aircraft will be evaluated for compliance with the following
paragraphs of reference 2.

2 Phugoid Stability

.1 Short-Period Response

.1 Lateral-Directional Oscillations (Dutch Roll)
2

3

Roll Mode
Spiral Stability

2, These tests will be accomplished at the points listed in Table IIIl
using the test methods specified in reference 3.

3., (3.3.1.1) The Dutch Roll will be excited using ramp rudder inputs
applied smoothly to ) deflection either side of neutral. Sharp or rapid rudder
inputs, which impose high loads on the aircraft structure, will not be used to
excite the Dutch Roll.

4. (3.3.1.2) The afrcraft will be trimmed initially for wings-level
flight at the desired test point. From a coordinated 45° bank turn at the trim
airspeed, roll performance will be tested by rolling the aircraft with a step
aileron input to the same bank angle in the other direction. Roll performance
will be measured at ) and full control wheel deflectioms.

F. High AOA Tests

1. The aircraft will be tested for compliance with the following
paragraphs of reference 2 and at the test points shown on Table IV.

3
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Table IV. High AOA Test Points

Test Point Pressure *Trim
Nu Altitude (feet) Airspeed (KIAS)
5 9,000 1.2 vg
6 10,000 1.2 vg
f *For the purpose of determining trim airspeed, Vg will be
] the winga level, flaps up, power off stall speed of 72 mph/
3 63 KIAS.
3.4.2 Flight at High Angle of Attack
3.4.2.1 Stalls
3.4.2.1,1 Stall Approach
3.4.2.1.1.1 Warning Speed for Stalls at 1g Normal to
the Flight Path
3.64.2.1.2 Stall Characteristics
3.4.2.1.3 Stall Prevention and Recovery

2. The aircraft will be tested only during Phase A stalls as defined
in reference 4., Emphasis during the test program will be placed on determining
the adequacy of the aircraft controls during the approach to the stall and
during stall recovery; the adequacy and nature of the stall warning character-
istics; and the stall recovery techniques. The aircraft will not be flown into
a deep stall, Recovery will be initiated when (see Table I, reference 4):

a. a definite g-break occurs.
b. a rapid, uncommanded angular motion develops.

c. the aft stick stop has been reached and pitch attitude cannot
be increased.

d. sustained heavy buffet develops.

3. The aircraft will be trimmed for lg flight at the airspeed and
altitudes specified in Table IV. Using the test methods in reference 3, the
aircraft will then be maneuvered so that the stall occurs at the test alti-

tude (+ 500 feet).

4. Stall recovery will be initiated at the onset of the first stall.

5. Stalls will be accomplished at 8,500 feet MSL minimum. ,

TRAINING

Both DFAN faculty pilots will have at least an FAA commercial pilot rating
and be current in the Beech Sundowner 180 C23 in accordance with FAA and Hedrick
Beechcraft Aero Club standards.

E-12
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All cadets enrolled in Aero 495 will participate in the flying portion of
the course as passengers only and will receive appropriate aircraft orientation
and safety instruction. All the performance flight test techniques required to
gather test data will be covered during classroom lectures prior to the flights
for which they will be used.

‘ CREW DUTIES
A. Pilot

1. Check local flying weather.

e

Check maintenance status of aircraft and perform pre-flight.

(7]
.

4., Provide a stopwatch.

5. Provide the tachometer reading at which the aircraft was refueled
and the quantity of fuel and oil on board.

6. Act as pilot in command of the aircraft and occupy the left front
seat at all times.

B. Students
1. Bring data cards and a clipboard.
2. Complete aircraft weight and balance form.

3. Compute takeoff data using temperature and pressure altitude pro-
vided by the pilot.

4, Provide cassette tape player for each flight. (optional)

5. Record tachometer reading at which the aircraft was refueled and
the quantity of fuel and oil on board.

6. Cadets will be assigned to two man teams for purposes of taking
flight test data. Flight crew duties will be rotated each flight. Along with
the pilot who will be primarily concerned with precisely flying the aircraft,
both cadets will act as lookouts and notify the pilot immediately of any air-
craft sighted. The cadet in the right front seat will act as data observer
and timekeeper, and the cadet in the rear seat will act as data recorder.

SAFETY

Flight personnel will adhere to the following while on the flightline an-
in and around the aircraft:

a. Smoking is prohibited in or near the aircraft.
b. Seat belts will be worn at all times.

c. Flight personnel will be seated in the aircraft prior to engine start
and will remain seated until the engine is stopped.

E-13
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Remain clear of the propeller arca at all times.

Do not stand, walk, or lean on the aircraft except in designated areas.
Do not open aircraft windows or doors in flight,

Advise the pilot immediately upon observing another aircraft.

Do not manipulate the aircraft flight controls or engine controls unless
told to do so by the pilot.

Advise the pilot of impending airsickness. Use the bag provided, your
hat, your shoe, anything except the floor of the aircraft.

Stay clear of taxiing aircraft and other flightline vehicles.

COMMAND AND CONTROL

All testing to be accomplished will be for academic purposes only and will
be performed within the restrictions of the Flight Manual, Part 91 of the FAR's,
Hedrick Beecheraft Aero Club Rules and the limitations imposed by this test plan.

All information with respect to this test plan 1is unclassified.

TEST PLAN AMENDMENTS

An amendment to this test plan is required if the flight test envelope is
expanded or if any limitations in the test plan are made less restrictive. An
amendment to the test plan must be reviewed and approved by the same authority

who approved the basic plan.

E-14
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% CRENSHAW, Maj, USAF

MEMORANDUM FOR THE RECORD 29 October 1982

Subject: Aero 495 Test Plan Revision for Sundowner 180 C23 Limited Flying
Qualities Evaluation

To: Captain William C. Roberson li)£i§9~;~ C . Colozrage—"

Aero 495 Course Pilot

Mr. Wayland S. Eberhardt
Director of Flight Operation
Hedrick Beechcraft, Inc.

1. The Test Plan for the Sundowner 180 C23 Limited Flying Qualities Evaluation
dated August 1982 1s revised. The second to the last sentence in the paragraph
titled Weight and Balance on page 5 should read:

"The only approved means of aft c.g. control will be with the use
of two 50 pound lead weights secured in the baggage area. Ballast
will not be carried for forward c.g. control.”

2. There may not be sufficient spread in center of gravity location by using
passenger seating alone to get adequate forward and aft c.g. flying qualities
data. Adding lead ballast to the baggage compartment, however, does enhance
the importance of checking the weight and balance prior to flight.

3. The following table is provided to aid you in computing weight and balance
with ballast on board:

BASIC EMPTY
CONDITION + MOM/100 % c.g.
REG NO. 100 LBS BALLAST (in/1bg) SHIFT AFT
N6014M 1690.0 1bs 1945 2.7%
N60171 1625.0 1bs 1855 2.7%

N18325 1680.5 1lbs 1959 2.8%

Aero 495 Course Director




APPENDIX F

Flight Test Planing Guide
Sundowner 180 C23 Limited Flying Qualities
Evaluation
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MAJ CRENSHAW

PEBRUARY 1983




EPRONMULEDL LN LAET A LLER

CONTENTS

PAGE
Flight 3 - Longitudinal and Lateral-Directional Stability and

Control; Maneuvering Flight . . . P e e e e e e e e \
Flight 4 - Dynamic Stability; Stalls . . . . . . « . + « . . . 7

References . . . . . .

¢« 8 & & ¢ e 6 ° ¢ ¢ s ° o

. . L] . L . . L] * . la




REBUOUUCED K J-AF A MR

FLIGHT 3
Longitudinal and Lateral-Directional
Stability and Control; Maneuvering Flight
1. OBJECTIVES

A. Measure the slope and linearity of the longitudinal stick force and
elevator displacement curves.

B. Determine the stick-fixed and stick-free neutral points.
C. Deternmine the stick-fixed and stick-free maneuver points.

D. Measure the slope and linearity of the rudder pedal force and dis-
placement versus sideslip.

E. Evaluate the turn coordination of the aircraft.
II.  AIRCRAFT

Beechcraft Sundowner 180 C23
IIT. LIMITATIONS

As specified in the test plan.

Iv. MISS1ON EVENTS

A, Plilot
1. Make a Flight Manual, no flap takeoff.

2, Stabilize the aircraft in level flight at a selected test altitude
of either 8,000 or 9,000 feet.

3. Trim the aircraft for either 80 or 90 KIAS. Lean the engine for
best cruise.

4, From the trim airspeed, use the stabilized test technique and vary
airspeed + 15%, staying within + 1,000 feet of the test altitude.

5. From the trim airspeed, use the stabilized test technique and vary
load factor up to and including :z 2.0 "g's" while descending to maintain constant
airspeed. Stay within + 1,000 feet of the test altitude. Perform the test in
both directions.

6. Perform steady sideslips at various sideslip angles up to maximum
sideslip in both directifons. Maximum sideslip duration will not exceed 30 seconds.

7. Stabilize the aircraft in 45° bank turns in both directions at the
trim airspead and test altitude.

8. Make normal full stop landing.
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B. Students

1. Compute take-off weight, center of gravity and predicted take-off

roll.

2. 'Reco:d the data required on the attached data sheets.

3. Record both pre-flight and post-flight aircraft tach tive.
V. STUDENT POST-FLIGHT DATA REDUCTION

A. Reduce the data using the attached data reduction sheets.
B. Plot:

1. Stick deflection 68 and stick force Fe versus indicated airspeed
vy for longitudinal static stability test points.

2. Stick deflection 6, and F,/q versus lift coefficient Cp.

3. Stick deflection §, and stick force F, versus load factor n.

4. Rudder deflection 6g and rudder force FR versus sideslip angle 8.
S. Bank angle @, aileron deflection 6a and stick force F, versus 8.

C. Using data from other flights (if available) with forward and aft
centers of gravity, determine the following:

1. Stick-fixed and stick-free neutral points.
2. Stick-fixed and stick-free maneuver points.

3. Compare these points to the forward and aft center of gravity
limits in the flight manual.

D, Evaluate the aircraft against the following paragraphs of MIL-F-8785C:

Longitudinal Static Stability

Control Feel and Stability in Maneuvering Flight
Control Forces in Maneuvering Flight

Control Motions in Maneuvering Flight

Turn Coordination

Longitudinal Control in Sideslip

Yawing Moments in Steady Sidealips

Side Forces in Steady Sideslips

Rolling Moments in Steady Sideslips

. -
[ S

e s e+ e
o s+ e e+ o
.
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E. Complete the "Initial Flight Test Report".
F. Complete a set of sample calculations.
G. Turn in the "Initial F.ight Test Report', MIL-F-8785C evaluation

results, recorded data sheeets, data reduction sheets, sample calculations and
plots using the format specified in the '"Guidelines for Flight Reports" handout.
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FLIGHT 4

DYNAMIC STABILITY; STALLS

I. OBJECTIVES
A. Determine the lateral control power of the aircraft.

B. Measure the short period, phugoid, Dutch roll and spiral characteristics
of the aircraft.

C. Observe the aircraft stall characteristics to include stall warning and
verify the lg stall speeds given in the Flight Manual.

II.  AIRCRAFT

Beechcraft Sundowner 180 C23
[ITI. LIMITATIONS

As specified in the test plan.

Iv. MISSION EVENTS

A. Pilot
1. Make a no flap, Flight Manual takeoff.

2. Stabilize the aircraft in level flight at a selected altitude and
trim airspeed for the first tests to be performed.

3. For stalls, trim the aircraft for 1.2 Vg at a minimum altitude of
8,500 ft MSL. Using the curved flight path method, leave the throttle at the
trim setting and use pitch to achieve a bleed rate of 1 to 2 knots per second,
The aircraft should atall within + 500 feet of the desired stall altitude.
Initiate recovery when:
a. a definite g-break occurs.

b. a rapid, uncommanded angular motion develops.

c. the aft stick stop has been reached and pitch attitude cannot
be increased,

d. sustained heavy buffet develops.

4. Stabilize the aircraft in level flight at one selected altitude
and trim airgpeed for all remaining tests.

5. TFor the lateral control power evaluation, perform aileron rolls
from 45° to 45° of bank with ) and full control wheel deflection. This test
should be done in both directions with the rudder fixed.

6. For the dynamic tests, use the following techniques:

F-10
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a. Short Period - Pump the elevator using sinusoidal ramp inputs
of + .5 "g" until the aircraft response is in phase with the
elevator input. Release the control wheel at the trim posi-
tion. Use small rudder inputs to msintain wings level.

b. Phugoid - From the trim condition, perturb the airspeed by
15 knots and return the control wheel back to the trim posi-
tion and release. Again, use small rudder inputs to maintain
wings level.

¢. Dutch Roll ~ From the trim condition, perturb the aircraft
using sinusoidal ramp inputs of ) rudder deflection, then
return the rudder to neutral and release.

d. Spiral - Stabilize the aircraft in a coordinated left or right
turn at a 20° bank angle. Neutralize the aileron control and
release. Perform the test in both directions. Time for 20
seconds.

B. Students

1. Compute take-off weight, center of gravity and predicted takeoff
ground roll.

2. Record the information shown on the attached data record sheets
for each test performed.

3. Record both pre-~flight and post-flight each time.

V. STUDENT POST-FLIGHT DATA REDUCTION

A. Reduce data where required using the attached data reduction sheets.
Use a standard weight of 2,450 lbs for analyzing stall speeds.

B. Plot
1. @ versus time.
2. V4 versus time for the phugoid dynamic mode.

C. Using the plots above where appropriate and other test data, determine
the following:

1. 1 "g" indicated stall speed for a standard weight of 2,450 1bg and
compare with the Flight Manual.

2. For the phugoid dynamic mode, determine the pericd, T, the damping
ratio, £, time to half amplitude, td, actual frequency, wp, and the undamped
natural frequency, wy. Use the log decrement method with your plotted data.
Compare your flight test, w,, with the approximation equation for Wg

3. Report the time to double, t2, or time to half, tls, bank angle
for the spiral dynamic mode.

F-11
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4. Determine the period, T, actual frequency, wp» estimate the damping
and find the undamped natural frequency of the Dutch Roll oscillation.

5. Report the time to roll through 60° of bank. Find the roll mode
time constant.

D. Evaluate the aircraft against the following paragrapha of MIL-F-8785C:
1. Dynamic Stabilirty:

2 Phugoid Stability
1 Short Period Response
1 Lateral-Directional Oscillations (Dutch Roll)
2 Roll Mode
3 Spiral Stability
Roll Control Effectiveness
.5 Wheel Control Throw
5 Control of Sideslip in Rolls

* @ & ¢ o o
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2. High AOA Tests:

3.4.2,1.1 Stalls Approach

3.4.2.1.1.1 Warning Speed for Stalls at lg Normal to the Flight
Path

3.6.,2.1.2 Stall Characteristics

3.4.2.1.3 Stall Prevention and Recovery

E. Complete the "Initial Flight Test Report".
F. Complete a set of sample calculations.
G. Turn in the "Initial Flight Test Report"”, MIL-F-8785C evaluation results,

recorded data sheats, data reduction sheets, sample calculations, and plots using
the format specified in the "Guidelines for Flight Reports' handout.
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’ 1. AIRCRAFT TYPE 2. SERIAL NUMBER
INITIAL FLIGHT TEST RCLPORT
e e 4
3, CONDITIONS RELATIVE TO TEST .
{ Ta. DATE: . CONFIGURATION: 1. FUEL LOAD:
b. PLlLOT: f. INSTRUMENTATION: j. SURFACE WIND:
C. OBSFRVERS: g. START UP GR WT: k. WEATHER: i
4. SORTIE TIME/T.O0. TIME: h. START UP C.G.: 1. GROUND BLOCK:
4. TESTS PERFORMED
S. RLSULTS OF TESTS (Continue on reverse side if needed)
|
|
]
i
|
|
i
1
i
i
. - i
- ‘ 6. REMARKS (Continuc ~n reverse side if needed)
i
S U
Referen.e: AFFIC Form 155 APR 74 T
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INITIAL FLIGHT TEST REPORT

- T ATRCRAFT TYPE

2. SERIAL NUMBER | '

T’j’.‘"'_" - CONDITIONS RELATIVE TO TEST L

a. DAITE: <. CONFIGURATION: 1. FUEL LOAD:
b

L. PILOT: £. INSTRUMENTATION:

j. SURFACE WIND:

. OBSFRVLRS:

......

g. START UP GR WT:

k. WEATHER:

d. SORTIE TIME/T.O. TIME:

h. START UP C.G.:

1. GROUND BLOCK:

4. TESTS PERFORMED

5. RESULTS OF TESTS (Continue

on reverse side if needed)

Retercnce:  AFFIC Form 365 APR V74

6. REMARKS (Continue on reverse side if needed)
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Sample Flying Qualities Data Records,
Data Reduction and Plots
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Flight 3 - Longitudinal and Lateral-Directional
Stability and Control; Maneuvering Flight

Flight 4 - Dynamic Stability; Stalls
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Beechcraft Sundowner N18325
10 Nov’82 Alt=8,000 feet 2350 RPM
V,=90 kts 24% CG
i
ﬁ»
\ N
TEU T N AN \

A N

o O \

(lncho:o' stick T ‘(% Trim A |
displacement) 100 t 110 |
Trim 7° H— + : . : —t !

N
| 70 80 90 ‘0\0\33 V, (Kts)
N\ N
e L N\ N
L N
| J N
TED 1 \ N
N
It ‘\ /
Mil-Spec Limits




Pull

Fe(lbs)

Push

Beechcraft Sundowner N18325
10 Nov’'82 AIlt=8,000 feet 2350 RPM

Cad

V,=90 kts 24% CG

/4

} g

70

110
V,(Kts)

7 7 X T 777

LL LS L L L L L LS

N

Mil-Spec Limits
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TEU
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8" |
e

(inches of stick

displacement) T

(7)

Beechcraft Sundowner N18325

10 Nov‘'82  Alt=8,000 feet 2350 RPM
V,=90 kts  24% CG
O 20% CG
O 24% CG

*% 20% CG
rim ,_‘}/D/D/

Trim

6”4

TED

%% 20% CG data from N6014M flown
on 1 Nov at 8,000 feet and 90 kts




Beechcraft Sundowner N18325
10 Nov’82  AIlt=8,000 feet 2350 RPM
V,=90 kts 24% CG

Pull *% 20% CG
31
JP
24
jr O 20% CG
O 24% CG
A1 .
Fe Trim
—_— ]
q 5
(ftz) 0 et —
1 2 .4 CL
.14r
1
21
34
Push

*%20% CG data from N6014M tlown
on 1 Nov at 8,000 feet and 90 kts
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Beechcraft Sundowner N18325
10 Nov’'82  AIt=8,000 feet 2350 RPM

V,=80 kts 24% CG
34
dse 24
1 AN hn=33.5%
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\
\
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eechcraft Sundowner N18325
10 Nov’82  AIlt=8,000 feet 2350 RPM
V,=90 kts 24% CG

20% CG **
a TEU

9" 1 ,

3, v £ 24% CG

(inches of stick o

displacement) Q |
Trim TTT— O Right turn 24% !
8" 1

A Left turn 24%
O Right turn 20%

V Left turn 20%

& iy
v

Trim (77) + T —

H

. .8 1.:2 1.6 : 20 n
TED \
Trim

*%20% CG data from N6014M flown
on 1 Nov at 8,000 feet and 90 kts




Beechcraft Sundowner N18325
10 Nov'82  AIt=8,000 feet 2350 RPM 1

V,=90 kts 24% CG |
Pull
20 4 20% CG **
24% CG
15 1 a
Fe
('bS) 10 ! ORight turn 24%
A Left turn 24%
51 O Right turn 20%
V Left turn 20%
0o —epeeepeeeeep X [ + —t——
4 .8 1.2 1.6 2.0 n
Trim

*% 20% CG data from N6014M flown
on 1 Nov at 8,000 feet and 90 kts
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Beechcraft Sundowner N18325
10 Nov’'82  AIlt=8,000 feet 2350 RPM

V,=90 kts 24% CG
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Rudder Force (Fg) vs Sideslip Angle (B)
Beechcraft Sundowner 180
Test AlIt=8,000 feet V=90 kts
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Rudder Deflection (8R) vs Sideslip Angle (B)
Beechcraft Sundowner 180
Test Ait=8,000 feet V,=90 kts
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V. (KTS)

90

Beechcraft Sundowner N6014M
30 Nov'82 V. =80 kts H=8000 feet

C.G.=21.7% MAC

Phugoid Dynamic Mode

UL 1 LA :/ o
40 |60 \3/80 %po time

(sec'’s)

Data reduced using log decrement:
Period T=12 sec’s
Damping 2=.065
Actual Frequency W,=.5236 rad/sec
Natural Frequency W,=.5247 rad/sec
Time to half amplitude t1/2=20.23 sec'’s

7




Beechcraft Sundowner N6014M
30 Nov'82 V,, =80 kts H=8000 feet
C.G.=21.7%
4 Roll Response
90 —
g0 -
’ —~ 70 —
(7))
0
QO 60
L4
<
9 50
o
c
<
X 40 -
o
m
30 —
L ~ 1728, right
20 —
O ~ 123, et
10 —
0 ! T T T ! ]
o] 1 2 3 4 5 6

Time (SEC’S)
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DATE
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